The role of gonadal hormones in the hypoglossal discharge activity of rats exposed to chronic intermittent hypoxia.
The role of gonadal hormones in chronic intermittent hypoxia (CIH)-evoked hypoglossal nerve (XII) neuroplasticity has not been thoroughly studied. The purpose of this study was to reveal the effects of gonadal hormone concentration variations on the XII discharge activity of rats exposed to CIH and the corresponding relationship with 5-hydroxytryptamine (5-HT). This study employed five groups of female rats and six groups of male rats. Gonadal hormone levels were modified through gonadal resection and daily supplementation with gonadal hormones in rats of both sexes. Rats in the CIH groups were exposed to an additional 4 weeks of CIH once the operative incision for gonadectomy had healed. Finally, XII spontaneous discharge activities were recorded, and serum estradiol, testosterone and 5-HT concentrations were detected by ELISA. Among the female rats, the normal estradiol level groups expressed XII neuroplasticity, while the low estradiol level group failed to express this phenomenon. XII neuroplasticity was related to the serum estradiol concentration. In the male rats, XII neuroplasticity was successfully evoked in the normal testosterone level group but was suppressed in the low testosterone level group and aromatase inhibitor group. XII neuroplasticity was not significantly related to serum testosterone concentrations. Both estradiol and testosterone concentrations were related to 5-HT concentrations. This is the first study to analyze the effects of gonadal hormones on XII neuroplasticity in both female and male rats. The results suggest that the estradiol level is related to XII neuroplasticity rather than the testosterone level, and testosterone may indirectly adjust XII neuroplasticity by converting to estradiol. Estradiol and testosterone levels are related to 5-HT levels in the respective genders.